A novel receptor kinase involved in jasmonate-mediated wound and phytochrome signaling in maize coleoptiles.
We identified a gene of maize (Zea mays L.) that is transcriptionally activated in decapitated coleoptiles. The amino acid sequence deduced from its full-length cDNA indicated that the identified gene encodes a novel leucine-rich-repeat receptor-like kinase. The gene is named WOUND-RESPONSIVE AND PHYTOCHROME-REGULATED KINASE1 (WPK1) based on the findings of this study. Database searches revealed two and three homologs of WPK1 for Arabidopsis thaliana and rice, respectively. These homologs occurred along with WPK1 on a phylogenetic branch separated from all reported receptor kinases. We uncovered that the level of WPK1 transcripts is up-regulated rapidly and transiently in response to wounding and red light. The response to red light was reversible by far-red light, indicating that it is mediated by phytochrome. Applied jasmonic acid activated the expression of WPK1, while ethylene, salicylic acid and abscisic acid had no such effect. These results strongly suggested that WPK1 is a component of the jasmonate-mediated signaling that participates in both wound-induced defensive and phytochrome-mediated photomorphogenetic responses. Furthermore, it was found that both wounding and red light up-regulate the transcript level of ZmAOS, a gene for the jasmonate biosynthesis enzyme allene oxide synthase, and that auxin inhibits the expression of WPK1 but not of ZmAOS. We present a model of jasmonate-mediated signaling to explain the results obtained.